Introduction
============

Cerebral palsy is defined as a development and posture disorder due to a defect or lesion of the immature brain. The injury is not progressive and weakens muscular coordination in different ways, resulting in the inability of a child to maintain posture and perform normal movements[@BR160316-1].

The prevalence of moderate and severe cases of cerebral palsy is 1.5--2.5 per 1000 live births[@JR160316-2] [@JR160316-3]. There are an estimated 30,000--40,000 new cases of cerebral palsy per year in Brazil[@JR160316-4].

Motor disorders caused by cerebral palsy can lead to dysphagia as they may alter the preparatory, oral, pharyngeal, and esophageal phases. Normal primitive reflexes such as bite, suck, swallow, and the absence of tongue lateralization, among others, change and interfere with other responses such as chewing, oral control, and swallowing of bolus[@BR160316-5].

Recent studies indicate that dysphagia is categorically related to the severity of motor damage caused by cerebral palsy. The study of C[alis]{.smallcaps} et al. (2008) showed that 99% of 166 children with severe cerebral palsy and intellectual disability evaluated had some degree of dysphagia. More alarming was the fact that 76% of the children had moderate to severe dysphagia, and 15% had profound dysphagia (receiving nil by mouth)[@JR160316-6]. The study by Silva et al. (2006) observed that 80% of children with quadrispastic cerebral palsy and 67% of children with athetosis aspirated food during swallowing clinical assessment and videofluoroscopy[@JR160316-7].

The higher morbidity and mortality associated with cerebral palsy are related to respiratory compromise, manifested by recurrent aspiration pneumonia, airway colonization by pathogenic bacteria, evolution of bronchiectasis, and disordered breathing during sleep[@JR160316-8].

Some concepts and methods are well known in cerebral palsy rehabilitation, such as the Bobath concept, the Castillo Morales concept, oral sensorimotor therapy, and continuing education.

The Bobath concept is based on 2 principles: the inhibition or suppression of abnormal tonic reflex activity responsible for patterns of hypertonia, and the facilitation of normal reactions and highly integrated postural control and balance in their own sequence of development, progressing to specialized activities[@BR160316-1].

The Castillo Morales concept is based on the importance of function and not only the movement itself, relating each part of the oral complex and turning them into a dynamic system through coordinated activities[@BR160316-9]. This concept makes use of functional jaw orthopedics through the palatine plate[@BR160316-9].

Speech therapy includes orofacial sensory motor exercises aimed at direct and indirect improvements in strength, mobility, and sensitivity of the structures involved in the process of sucking, swallowing, and masticating[@BR160316-10]. The objective of using these techniques[@BR160316-10] and the use of intraoral prostheses[@JR160316-11] is the restoration of efficient swallowing or, in severe cases, preventing or minimizing intraoral hypersensitivity.

Continuing education is based on promoting the formation of a caregiver or the patient himself as a chief instrument of rehabilitation, aimed at the patient\'s motor functional independence. It uses guidelines and dysphagia education programs[@BR160316-12].

The objective of this study was to identify existing rehabilitation methods for swallowing disorders in cerebral palsy, with emphasis on the pursuit of studies that used the Bobath concept, the Castillo Morales concept, oral sensorimotor therapy, and continuing education.

Method
======

We performed a systematic review of the medical and speech therapy literature on the rehabilitation of oropharyngeal dysphagia in children with cerebral palsy spanning 1977--2010 and from all languages and nations. This review screened the MEDLINE, LILACS, Cochrane, SciELO, and PubMed databases to search for relevant references, crossing the following keywords: Rehabilitation, Cerebral Palsy, Deglutition Disorders, Treatment. From these results, we excluded articles that did not refer to speech-language therapy for oropharyngeal dysphagia in cerebral palsy, and items that were repeated between searches. The date of publication criterion was not used as an exclusion parameter in this research. Articles addressing speech therapy for oropharyngeal dysphagia in individuals with cerebral palsy were analyzed according to the nationality of the journal and therapeutic method used for the rehabilitation of dysphagia.

Results and Discussion
======================

We retrieved 408 articles, but included in the survey only 310 non-repeated articles. Among the 310 articles, only 22 (7.09%) addressed the role of speech therapy in oropharyngeal dysphagia in children with cerebral palsy ([Table 1](#TB160316-1){ref-type="table"}).

###### Publications found.

  Crossing of keywords        Dysphagia + Cerebral Palsy   Dysphagia + Rehabilitation   Deglutition Disorders + Cerebral Palsy   Dysphagia + Treatment + Cerebral Palsy   Total   Total no Repetitions
  --------------------------- ---------------------------- ---------------------------- ---------------------------------------- ---------------------------------------- ------- ----------------------
  Total                       5                            6                            202                                      157                                      370     310
  Addressing Speech Therapy   2                            0                            15                                       20                                       37      22

**Source:** The author.

Of the 22 studies, 12 (54.5%) were from Canada, 3 (13.6%) were from Japan, 2 (9%) were from Brazil, 2 (9%) were from Germany, 1 (4.5%) was from the USA, 1 (4.5%) was from the United Kingdom, and 1 (4.5%) was from Poland.

Of these 22 studies, 63.6% used oral sensorimotor therapy as a therapeutic method, 36.3% reported continuing education as a therapeutic approach, and only 18.1% and 9% used the Bobath method and Castillo Morales method, respectively ([Table 2](#TB160316-2){ref-type="table"}).

###### Methods used in speech therapy rehabilitation for oropharyngeal dysphagia in children with cerebral palsy.

  Bobath Method   Castillo Morales Method   Oral Sensorimotor Therapy   Continuing Education   Others
  --------------- ------------------------- --------------------------- ---------------------- --------
  2 (9%)          2 (9%)                    14 (63.6%)                  8 (36.3%)              2 (9%)

**Source:** The author.

The 2 articles that mentioned research using the method of Rodolfo C. Morales were German, dated 1987 and 1990, and reported the use of palatal plates proposed in the Castillo Morales concept[@JR160316-13] [@JR160316-14].

Of the Canadian studies, 83% used oral sensorimotor therapy as the therapeutic method.

We retrieved a review article on the oral sensorimotor approach in children with cerebral palsy with moderate dysphagia reporting that the effectiveness of this intervention was, on average, 15% above the level of maturation of the child, and was limited to maintaining growth and not improving normal weight gain for age; thus, the authors considered the use of feeding tubes to promote more adequate nutrition[@JR160316-15].

Except for Germany, all other countries reported on continuing education, but only 2 used this therapeutic method as the only approach. Other studies reported the use of continuing education concurrent with other strategies. In general, these articles mentioned the guidance of parents/caregivers through changes in posture, utensils, volume, and food consistency[@JR160316-16] [@JR160316-17] [@JR160316-18] [@JR160316-19], and changes in posture and food texture according to the results of a swallowing study by videofluoroscopy[@JR160316-20].

The Bobath concept was mentioned in only 2 articles, both Brazilian, and only as a method of overall handling of the child, let alone its contribution as a therapeutic method and evaluation of the oral complex. The therapeutic methodology emphasized in these studies was oral sensorimotor therapy using extra- and intraoral stimulation[@JR160316-16] [@JR160316-17]. Continuing education guidance of parents/caregivers through changes in posture, utensils, volume, and food consistency was also used[@JR160316-16] [@JR160316-17].

During this research, we retrieved 2 papers that introduced 2 alternative approaches. The first was the addition of continuing education through the use of a feeding tube and intermittent positive-pressure respirators in children and adolescents with chronic respiratory diseases[@JR160316-20]. The second proposed olfactory stimulation with black pepper oil[@JR160316-21].

Conclusion
==========

Even with the constant increase of the cerebral palsy population due to technological advances in medical treatments for pre-, peri-, and neonatal care, few studies include the (re)habilitation of these children in relation to treatment of oropharyngeal dysphagia. The present survey identified only 22 reports among 310 that referred to neurological diseases and disorders of swallowing that actually focused on speech therapy. Among the 22 articles retrieved, only 2 (9%) were national, which reveals the limited concern of Brazilian researchers in investigating the efficiency of rehabilitation methods for oropharyngeal dysphagia in children with cerebral palsy.
